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STANDARD TESTING PROCEDURE 


Title 

Analytical Methods Performance Control Program 


Purpose 

The purpose is the establishment of a standard procedure to 
be used 1 by each BkU laboratory for the continuous monitoring 
and controlling of various analytical methods performances. 


Method Outline 


A uniform batch of samples will be prepared and distributed to 

each laboratory. The individual laboratories will perform 

preliminary tests and use the data obtained to establish 

control limits and sampling schemes. Test results are then 

charted, and decisions are made as to whether the method is 

operating in control. 

* 9 


Procedures Included 

Part I 


Test Number 

C-3 and/or C-15 

C-5 

C-B 

C-ll 

C-14 

C-16 


t 


Part II 

Test Number 


C-l 


Description 

Menthol Content of Cigarette & Tobacco 
Percent Ventilation, Cigarette 
Glycerine & Propylene Glycol Content 
of Tobacco" 

Cigarette Ends ( Stability 

Cigarette Firmness 

Coal Retention of Cigarettes 


Description 

Tobacco Moisture Content 


L 


I 
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APPLICABLE METHODS; 


Test Number 


Description 


C-3 and/or C-15 

C-5 

C-8 

C-ll 

C-14 

C-16 


Menthol Content of Cigarette & Tobacco 
Percent Ventilation 
Glycerin & Propylene Glycol Content of 
Tobacco 

Cigarette Ends Stability 

Cigarette Firmness 

Coal Retention of Cigarettes 


In addition, pressure drop, circumference and moisture content 
are included. 




C" 




SECTION 1 - SAMPLE PREPARATION: 


Control of process variation is extremely critical in preparation 
of the Control cigarette . This sample is used to monitor method, 
performance! Excessive product variation will result in large 
control limits or unreasonably large sample sizes to achieve 
desired detection levels. General guidelines are provided below. 


1. Select a mentholated brand with the following 
restrictions: 

a. 70% • coal retention - 90% 

b. ‘ Ends stability * 10 mg 

c. Porous plug wrap and perforated tipping 

2. The Development Center will fabricate eighteen (18) 
cases of cross-check samples in Item 1 above. This 
should provide about a six (6) month supply for all 
labs. The sample must be of homogenous materials 
covering the general range of values expected to 
normally be encountered for the test methods; e.g., 
prepare the sample from one operation of tobacco. 

3. R&D will perform an Initial analysis to determine 
the suitability of the samples as a control. 

General guidelines are provided in Table I. The 
standard deviation (£-) should not exceed 1.45 
times the guidelines. If several, say two or 
three, standard deviations exceed the guidelines, 
consider remaking the sample. The ultimate criterion,, 
however, is an economic one. The increase in analysis 
costs must be compared to the costs of remaking the 
control. 
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4. Randomize cartons among cases and then randomize packs 
among cartons within a case. 

5. If the sample is acceptable as a control, overwrap the 
cartons and cases. 

6. Store In an area where the temperature never exceeds 
80°F. 


SECTION 2 - PRELIMINARY SURVEY: 


The preliminary survey is to be done at each of the participating 
labs. The purpose of the preliminary survey is to determine the 
reference line for control charts, further, these data are used 
to estimate sampling requirements for control of the standard 
test procedures (STP). 


A. Sample Selections: 


1. Randomly select eleven (11) cartons from the sample 
above (see Table II for sampling scheme). 

2. Cigarette Weight : Betermine the gross weight of 
twenty (20) groups of 50 cigarettes each.* 

3. Ends Stability : Determine ends stability for the 
cigarette weight groups. 

4. H umectants and Menthol : Randomly select 2 groups of 
?0 cigarettes for humectanc and menthol analyses. 
This provides twenty (20) determinations each of 
humectant content and menthol content. 


Precaution: Seal the 2 groups of 40 cigarettes 
in 1 oz. vials with 2 cigarettes 
per vial to minimize menthol and 
humectants losses. 

• • 

5. C ircumferences : Randomly select 50 cigarettes and 
determine circumference. 


•6. Coal Retention : Randomly select 10 groups of 30 
cigarettes for coal retention* 


7. Firmness : Randomly sample 10 groups of 50 cigarettes 
from Item 1 above and divide each group into two (2) 
groups of 25 cigarettes for firmness. 

8. Moisture : Immediately after the firmness tests 
are finished, rip each group of 25 cigarettes for 
moisture testing. 

♦Gross weight is not a controlled specification, it is listed 
because a change in gross weight can be an indication the control 
cigarettes have undergone a change. 
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9. Ventilation Pate : Randomly temple 75 cigarettes for 
ventilation rate. 

10. Pressure Prop : Randomly sample 100 cigarettes for press;.!, 
drop. 

B. Test Details: 

1. .All testing Bust be divided among the qual 
who routinely perform these tests. They s 
across shifts and, a minimum of 3 to 5 day 

2. When multiple units of equipment are used 
laboratory, the tests must be equally spli 
on all units. 

3. Calibrate all equipment before conducting 

C. Calculations: 

1. Calculate averages, standard deviations (£-) and RSD 

(relative standard deviation) for Items 2-10 in Subsection 
A, above. 

* 

Definition: RSD • x 100*4 

x 

Caution: The standard deviation of coal retention is calcu¬ 
lated using the following: 

- ^J CR (100-CR) 

Where CR • coal retention (%): and K ■ the number 
of cigarettes tested. 

Example: (T - \l (80*4) (2oI) ‘ - 2.3U 

V 300 


three or 
e average 


story, the 
1 equipment. 


C 


( 


D. Sample Size (Dally) Estimation: 

The sample size for a control varies from two (2) to ten (10) 
test units for each of these SIP. 

1. Sample sizes (n) for C-3, C-5, C-8, CpII and C-14 can be 
estimated using the equation: 
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2 2 

n - £hMl (RSD l 

2 

(E) 

where E is obtained from Column 1 in Table I and PSD is 
the observed USD. 

Mote: Always round-up to the next whole number. 

Example: n • (1.96) (67.) m q 

2 

(4%) 

2. For C-16, use the equation: 

n • A x CR (100 - CTO 

where CR is the average coal retention (%) for the pre¬ 
liminary survey. 

Note: Always round-up to the next multiple of 30. 

Example: n ■ A x (807.) (207,) » 131 rounds up to 150 

(7%) 2 


SECTION 3 “ CONTROL CHARTING : 

Each Branch 1 must maintain x - charts and R - charts. These charts 

must be updated daily and applied to the dally averages. 

A. The number of controls for each of the STP must be evenly dispersed 
amoving routine samples and across shifts. When multiple units of 
equipment or operators are used within a shift, divide the controls 
amoung the^instruments and/or operators. 

B. Construct x - charts and R - charts for each SIP based on 
averages and standard deviations of test results from the pre-^ 
liminary survey. Select a convenient scale that covers approxi¬ 
mately two-thirds of the graph. Examples of x - charts and R - 
charts are attached. 
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1. STP C-3, C-5, C- 8 , C-ll and C-U 
x - chart 

.♦ 

Center line: x 

Control limits: x £ 3 

fn“ 

Where: n • number of control analyses per dky. 


R - chart 

Center line: R • dj $“* 

Upper Control Limit (UCL) ■ D^R 

m 

Lower Control Limit (LCL) • D 3 R 

where dL, D, and 0* are obtained from Table III. The sam¬ 
ple size, n, for d| is the number of daily replicates;. 


2. STP C-16 
x - chart 

Center line: CR* 


Control limits: CR £ 3 x ^ CR (100 - CR) 

where N - the number of test units times 30. 


R - chart 


Center line: CR 


- Control limits: CR + 3 x \J CR (100 - CR) 

” V 30 

C. When the supply of the control sample is nearly exhausted, over¬ 
lap the control charts for several weeks with the revised con¬ 
trol charts for the replacement sample. This overlap also 
includes the time for the preliminary survey. 

♦Estimated from the preliminary survey. 
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SECTION 4 - DECISION SCHEME : 

When applying the charting methods above, employ the following 

criteria: 

A. Operator Level 

.•To control the method vithin-day, the operator examines 
individual results. If two or more successive controls ex¬ 
ceed the 3-sigma limits (3 x d~ ), then find out why. 

B. X - Charts 

1. Compulsory 

a. One or more daily average outside the control limits 
Indicates lack of control. In such cases, stop the 
analysis and find out what vent wrong. 

b. If two or more successive daily averages are beyond' 
two sigma (2 x cr /yn) limits, stop the analysis and 
find out what went wrong. 

2. Caution: 

a. If four or more successive daily averages are outside 
one sigma (2"/yH) limits, then find! out why. 

b. If eight or more successive averages are above or be¬ 
low the center line, then find out why. 

C. R - Charts 


Individual values outside the control indicate, a significant 
change in the variation of test results. If the pattern is 
persistent, say two or three successive days, then find out 
why. 
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TABLE X 

Guidelines for Control Cigarettes 

Error (E) 


Measurement BSD(X) 

Circumference (sea) 1 

Coal Retention (X) 7 

Ends Stability (wg) 50 

Firmness* (cts/25) 4 

Prcpylene Clycol (X) 5 

Clycerin ('.) 5 

Firmness Moisture (X) 2.5 

Cigarette Pressure Drop (in.) 5 

Menthol (1) 5 

Cicarctte Weight (mg) 1 

Ventilation Rate Ci); *30 


‘Moisture Corrected 


Standard 

Deviation 


0.15 


5 

1.3 

7 


0.07 


Ok 0* 


0.3 


0.3 


o.o: 


10 


3.5 


L 
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SAMPUDC SCHCiE TOR mi IMIS AST SURVTY 


11 Cartons (110 packs) 


Randomly select 2 Cigarettes 
itrn each of 20 packs for aenthol 
rests. | 

l 


Randonly select 20 (roups of SO 
cigarettes for gross weight (SO 
packs). | 

Run these 20 groups of SO 
cigarettes for ends stability. 


Randomly select 2 cigarettes froo 
each of 20 packs for hunectant 
analyses. jj 

i Randomly select SO cigarettes for 
circumferences.. 

Rand only select 300 cigarettes for 
ccal retention. 

i 

Randomly select 20 groups of 25 
cigarettes (or flrr^ess. Determine 
rttisture content on each croup. 

Randomly select 75 cigarettes for 
percent ventilation. 

Randomly select 100 cigarettes for 
pressure drop. 
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Center line* • 9i00 

r* - 1.0 UCL - 10.2 
n - 6 LCL - 7.8 

^Preliminary Survey 
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